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Introduction

The State of Connecticut, primarily through the
Department of Environmental Protection, adminis-
ters a large number of environmental laws and regu-
lations covering such diverse areas as dredging,
filling, burning and polluting. There are permit pro-
grams for each of these activities, and each permit
program has its own requirements for applications,
plans, public notices and public hearings.

Even though these programs are important to
maintaining environmental quality, it is understand-
able that many citizens — especially developers —
have become confused by the maze of legal require-
ments. The Developers’ Handbook is designed to
help make the legal maze more manageable and to
provide some basic information and advice on sub-
division planning. The major natural systems and
resources are briefly explained, and the oppor-
tunities and limitations they impose on development
are summarized. In Chapter 4, a system of evalu-
ating the characteristics of potential development
sites is outlined. The Handbook also covers each of
the regulatory programs at DEP with which
developers may have to concern themselves.

it is hoped that this information, presented in a
non-technical, graphic format, will help developers
avoid expensive corrective measures-and equally
costly delays in obtaining permits.

Chapters 2, 3 and 4 contain several pages of
sketches with accompanying paragraphs explaining
subdivision design and construction practices. On
these pages, the drawings on the left represent
improper methods of development that often result
in environmental problems; those on the right
illustrate recommended development practices. The
symbols at the top of these pages are intended as a
reference guide. The six symbols are:

Environmentally sensitive areas

Site preparation and construction

Buildings



Waste qisposal

A

Water supply

D Roads and parking areas

A reader desiring information on waste disposal, for
instance, would turn to the pages where the appro-
priate symbol appears.

This Handbook can be used by developers as a
general guide to subdivision planning. Since condi-
tions vary widely from place to place, however, it is
essential that the developer have a thorough knowl-
edge of the site with which he is working. Much of
this knowledge can be gained from secondary
sources such as surveys, maps and printed informa-
tion. The rest must be obtained from walking the
site and noting first-hand the opportunities and
limitations that its characteristics impose upon
development.

It should also be noted that the Handbook deals
primarily with DEP permit programs; local govern-
ments and other state agencies should be contacted
to determine other legal requirements. Since DEP
regulations may periodically change, developers
should contact the Department’s Information and
Education Unit for guidance on permit application.
procedures. Once specific permit requirements are
determined, developers will be referred to the appro-
priate regulatory units of DEP. Early consultation
with DEP staff is also important in gaining an indica-
tion of the need for permits, specific information re-
quired on plans and applications, and the types and
sizes of proposals that are likely to be approved or
disapproved. Doing so will save considerable time
and expense for both the developer and DEP.

DEP’s address is:
The Connecticut Department of
Environmental Protection
State Office Building
165 Capitol Ave.
Hartford, CT 06115









The natural system

The water cycle is the constant movement of water
through the natural system. Water falls on earth as pre-
cipitation, where it either seeps into the ground, flows
along the surface to rivers and streams, evaporates, or is
taken up by plants and released into the atmosphere.
Groundwater flows very slowly through subsoils and bed-
rock until it enters nearby streams, lakes, or wetlands.
Water evaporating from lakes, rivers, and the ocean forms
clouds; precipitation from the clouds completes the
cycle. The water cycle provides a basic link between
natural systems such as upland forests, wetlands and
aquatic habitats, and is important to man in maintaining
water supplies and removing and ¢leansing pollutants.
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The cycling of nutrients (including organic compounds
and minerals such as potassium and phosphorous) is
essential to the maintenance of the natural system.
Mineral elements from rocks are made available to plants
and animals by weathering and by dissolving and entering
the water cycle. Nutrients in the soil are taken up by
plants and passed on to grazing animals and finally
predators. They are returned to the soil through decompo-
sition. Additions to the nutrient cycle occur through
precipitation and wind-blown dust, and nutrients are lost
through erosion and runoff, hunting, and harvesting of
trees and crops. Environmental disturbance may cause
more nutrients to be lost than are added, upsetting the
nutrient cycle of an area and decreasing its productivity.

Unconsolidated materials extend from the land surface
down to bedrock (ledge). The most common of these
materials is glacial till, which consists of a heterogeneous
mixture of clay, sand, gravel and boulders varying widely
in size and shape. The ability of ground water to travel
through till is directly related to the amounts of silt and
clay found in the till; the more silt and clay, the slower the
water will travel. Sand and gravel deposits contain very
little silt and clay, and ground water can travel through
them very easily. These deposits are usually found in river
valleys, although a few may be found in till areas. Large
sand and gravel deposits that are saturated with ground
water can often be used as sources for private and public
water supply.
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The movement and dispersion of air pollution is
essentially determined by three natural factors: wind
speed, wind direction, and atmospheric stability. Pollu-
tion will, of course, move in the same direction as the
wind, and will disperse more rapidly in a strong wind than
when there is little or no air movement. The vertical move-
ment of pollutants is determined by atmospheric stability.
If air temperature decreases rapidly with height, the
atmosphere is unstable and vertical air movement in-
creases dispersion of pollution. If there is little or no

.change in temperature as height increases, less mixing

occurs. Pollution problems are greatest when a layer of
warm air forms an “inversion” above cool air near the

| ground. Pollution becomes trapped beneath the inver-

sion, and, since there is inadequate air movement to
dissipate pollutants, air quality deteriorates.

Lakes, streams, and rivers are heavily influenced by
surrounding upland areas. If the amount of organic
material (from sewage systems, agricultural runoff, or
industrial sources) entering bodies of water increases,
growth of aquatic plants also sharply increases. This
process, which is called “eutrophication”, often causes
the oxygen dissolved in the water to be depleted, killing
fish and most other animals. The loss of upland vegeta-
tion (due to construction, fires, and other activities)
exposes the soil and creates erosion problems. Silt
carried by runoff poltutes the water and eventually settles
to the bottom, killing aquatic plants and animals and
causing lakes, ponds and stream channels to silt in.
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The pattern of succession of plant species from farm-
land to mature forest can be seen throughout rural
Connecticut. The grasses of abandoned pastures are
partially replaced by weeds such as asters and goldenrod.
The first trees to appear are usually red cedars and gray
birches. These short-lived trees increase the amount of
shade, creating favorable conditions for hardwoods such
as oaks, hickories, and red maples. The cedars and
birches are slowly shaded out as the invading trees reach
maturity. In its naural “climax” state, Connecticut’s
forests are dominated by oaks, with red maple as the
most common wetland tree. Pines prefer dry sandy soil,
and hemlocks are frequent in moist areas where fires are
infrequent.




lnland Weﬂands serve many important ecological

functions. Flood and erosion damage is reduced by the
ability of wetlands to store and slow the speed of flood
waters. Wetlands remove pollutants from water flowing
through them by trapping sediments and by biologically
breaking down impurities. Their role in the water cycle is
varied: flood waters are released slowly into streams; in
some areas, ground water is discharged into wetlands
creating a valuable water supply source. Biologically,
wetlands are highly productive, providing food and
habitat for a large variety of wildlife.
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Marshes lack trees and are domi-
nated by soft-stemmed plants. They
vary from wet meadows on post-
agricultural land where soil is moist to
areas with standing water throughout
the year. Common plants include cat-
tails, tussock sedge, rushes, and
water lilies.
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Swamps are characterized by trees
and shrubs and a water table at or near
the surface for most of the year. Red
maple is the most common tree of
Connecticut’s swamps; skunk cab-
bage, speckled alder and spicebush W
are among the most abundant plants.

*“ brﬂ‘m’-, i)

/J(/.q/ M////Da./

Bogs occur in depressions with
7" little or no outflow. Dead plant matter
usually accumulates as peat, and a
mat is sometimes formed that floats
on the water. Bog plants include
sphagnum moss, leatherleaf, larch,
southern white cedar, and pitcher

b

- Fiood plains are low-lying areas?t
bordering rivers and streams that are / ¢
periodically inundated by flood

waters. Soils deposited during floods X

3, support swamps and marshes, as well ‘”‘<‘ '8

'/ % as forests dominated by cottonwood, (=

‘/Q,#anf,w( 5 silver and red maple, pussywillow and ; N

black willow. 7 —~==£ I~ G o T




Using the land, water and air

Environmentally sensitive areas

Development of flood plains can result
in economic disaster and loss of life from
flood waters. Frequently-flooded areas
should be reserved for open space,
recreation or agriculture; areas flooded
only rarely may be suitable for limited
development if adequate precautions are
taken.

Generally, swamps, marshes, and
bogs should not be filled or built upon.
Developing in wetlands destroys wildlife
habitat, may increase flood damage
through loss of flood water storage
areas, and often reduces the ability of a
watercourse to cleanse itself of
pollutants.

Unless considerable time and expense
are taken for special precautions, steep
slopes should not be built upon, Erosion
from surface runoff is likely to be con-
siderably more severe than on moderate
slopes, and the weight of structures on
steep hillsides may cause unstable soils
to “slump” and weaken or crack founda-
tions. In extreme cases, mud-slides may
cause buildings 10 collapse.

Dredging of rivers, lakes, and wetlands
has numerous adverse effects. Silt dis-

turbed by dredging reduces water quality

and damages productive bottom habitat. utmlmmm

Altered speed and direction of flow “mﬁllﬂun :ll"l[mn[nm [l”

through dredged channels can increase st g o

flooding and erosion problems down- IM ““&‘
i ‘{{{ whwq o

stream. If dredging is necessary, the i "’(’.\”I;’,g

amount should be minimized. Dredge "d mﬂ‘;ﬂ "ﬂ It M
spoils should be deposited at a suitable .

site and confined with dikes. =
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Using the land, water and air
2 g X )
fj ? D Footings, parking areas, wells
)

In low areas with high ground water,
care must be taken to insure that building
foundations are above the maximum high ‘
ground water level. Foundations built Q
below the water level may flood and [:]

settle, are subject to cracking, and, in

o

waler table , . |

~==="777 ] extreme cases collapse. Buildings _glliste—0r=x ——-T T
. . should generally be excluded from such == =7~ " ..
! areas; otherwise, special engineering |- " ..
measures such as slab foundations or |.* | R
curtain drains must be used. i

Extensive paving over of ground water
recharge areas causes water that would
normally filter through the soil to remain
on the surface. This may lower the water
table to such a degree that shallow wells
go dry. Increased runoff from paved areas
becomes polluted, worsens erosion and,
because it no longer slowly percolates
through the soil, increases flooding.
Streams formerly supplied by ground
water may periodically go dry.

Large developments that are likely to
generate a significant amount of vehicu-
lar traffic should be located in areas
where existing traffic flow is good and
where roads can handle increased traffic.
Parking areas should be designed with
easy entrance and egress, and through
traffic should be hindered as littie as
possible. Idling cars can cause a large
increase in local air pollution levels.

Generally, wells will be less expensive - /é,l\\,g!\!\'“
to install and will yield more water in oS v ﬁ-"
sand and gravel rather than in glacial till. :
Drilling deep into bedrock is often un-
necessary if the water table is relatively
close to the surface. Installing a single
well for several homes rather than using
individual wells is less expensive and
allows for choice of an optimum site.

9
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Using the land, water and air

Wells and septic systems

I

In Connecticut, most water from a bed-
rock well will be obtained at a depth of
less than 200 to 250 feet. Drilling sub-
stantially deeper than this level is rarely
productive and is often prohibitively
expensive. The water storage capacity
provided by a deep well can be more
cheaply provided by a basement holding
tank. If little or no water is found at this
level, it is usually better to start again at
a different site rather than to continue
drilling.

\
N
il

Drinking water can become contami-
nated by improper placement of septic
systems. To insure reasonable protection
from contamination, residential water
supply wells should be at least 75 feet
from septic systems. If possible, leach-
ing fields should be placed so that
{eachate flows away from nearby welis.

Improper septic system design relative
- to soil characteristics often results in un-
sanitary conditions. Relatively imperme-
able soils such as clay may cause
sewage to come to the surface. Sandy,
highly permeable soils may allow sewage
to enter groundwater or lakes and
streams before it is sufficiently purified.

In order to function properly, septic
systems must be large enough to handle
the amount of sewage produced by the

[ien] buildings they serve. Otherwise, inade-

‘ quately purified sewage may reach the

inmj [alu} ) = surface or contaminate water supplies. A

R + | three-bedroom house requires a 1000

«%4 et ] - gallon septic tank; tank capacity should

: N T " .} be increased by 250 gallons for each

‘, / ' * . _{ additional bedroom. Leaching fields

. © -« .. should also be of adequate size; dimen-

i sions vary according to soil character-
istics. 10




Using the land, water and air

' Septic systems

A septic system installed above the
water table during the dry season may be
in or near groundwater when the rains
come, allowing sewage to contaminate
drinking water supplies. Systems should
be installed in areas where the land
surface is at least 10 feet above the low
ground water level and 42 feet above the
high water level. Leaching systems must
be at least 18 inches above the maximum
ground water level.

State law requires that septic systems
be installed no closer than 50 feet from
tributaries to drinking water supplies or
25 feet from any other lake, stream or
standing surface water. It is recom-
mended that systems be installed at least
50 feet away from all watercourses, since
septic system failure can pollute streams
and add large amounts of nutrient matter
to lakes and ponds, causing them to
become clogged with algae.

.

el :ﬁ

If bedrock is close to the surface,
sewage may travel along shallow bedrock
and through its fissures, coming to the
surface before it has been adequately
purified. Bedrock should be at least 7
feet below the surface. If depth to bed-
rock is less than 7 feet, special design
may be necessary. The bottom of the
leaching trenches must be at least four
feet above the bedrock surface.

g 'lll||
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Septic systems should be placed a
minimum of 15 feet from steep slopes (of
15 percent or greater). Sewage entering
the soil close to a slope will move too
quickly to be adequately purified, and
may come to the surface, creating
unsanitary conditions.

11
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Using the land, water and air

Construction practices

Stream channelization and the use of
culverts should be minimized. Alteration
of the natural flow of surface water
usually results in a loss of biological
productivity and a reduction in the scenic
value of the area. Increased velocity of
water flowing through pipes and man-
made channels aggravates erosion,
especially downstream from the site.

Runoff from construction sites can
badly poliute streams with silt. Tempo-
rary sedimentation basins, which allow
much of the silt to settle out of the water,
can reduce pollution probiems. At small
construction sites, bales of hay can be
anchored to the ground where water
drains from the site. The bales trap
sediments and slow the flow of the
water, reducing erosion and poliution.

Erosion, sedimentation, and damage
to existing vegetation can be reduced by
grading only those parts of the site where
construction will occur. Fencing off or
posting “off limits” areas will preserve
the natural character of the site and
increase its value after construction is
completed.

Bare earth should be graded and
seeded as soon after construction as
possible. Allowing exposed topsoil to
erode away reduces the visual quality of
the site, increases sedimentation, and
requires unnecessary expense in pre-
paring the area for later landscaping.

12
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Using the land, water and air

&, Construction practices, dams and ponds

Dust released at construction sites can
be a nuisance and a health hazard.
Unpaved roads should be regularly
sprinkled (or paved if heavily used or
semi-permanent). Trucks hauling earth
materials should be equipped with a
cover that is regularly used. Failure to do
so is punishable by a fine under the State
“Fugitive Dust” laws.

Several factors shouid be considered
in planning an artificial pond. If the
watershed draining into the site is too
small, the pond may stagnate or not fill
properly. If the soil is highly permeable
(sand and gravel, for instance), the pond
may drain quickly. Erosion and pollution
upstream may preclude use of a site.
Evaporation may exceed the flow of water
into the pond, especially if there are large
shallow water areas.

Dams should be designed by a profes-
! ™ sional engineer and constructed in such
a way that seepage and the possibility of
overtopping are minimized. Relatively Y i
non-porous material should be used as g7
fill; the material should be compacted,
graded to a slope shallow enough to
prevent serious erosion, and seeded. The
top of the dam should be at least two feet
above the high water level of the pond,
and a spillway should be large enough to
pass severe storm runoff.

The recreational potential of a site can
be increased by designing ponds to be
suitable for stocking with trout or other
species. Although design requirements
vary from site to site, a half-acre pond
should be about 12 feet deep over at least
30 percent of its area. Depth should be
increased to 15 feet for a one acre pond.
Trout can be stocked at a rate of 300
fingerlings per acre. Near-shore areas
should be shallow if children’s play areas
are nearby.

13
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DEP’s regulatory programs

Inland wetlands

In passing the State’s Inland Wetlands and Water
Courses Act, the legislature acknowledged that wetlands
are “an indispensable and irreplaceable but fragile natural
resource” and concluded that “the preservation and
protection of the wetlands and water courses ... is in the
public interest and is essential to the health, welfare and
safety of the citizens of the State.” To that end, the Act
authorizes the towns to establish inland wetlands
agencies to regulate (under State guidelines) the use of
wetlands and. water courses. Most of Connecticut’s 169
towns have done this; DEP regulates wetlands in towns
that have not established their own programs. Although
the following information will apply to most town pro-
grams, persons planning work in wetlands areas should
contact officials in the town involved.

What areas are regulated? Wetlands are defined as areas
where soil is designated “poorly drained”, “very poorly
drained”, “alluvial”, and “flood plain” on maps of soil
types compiled by the Soil Conservation Service of the
U.S. Department of Agriculture. Copies of the SCS soils
maps are on file at DEP and in the town clerks’ offices of
each town. Since definition and interpretation of soil
types varies, SCS maps should be used as the basis for
wetlands delineation rather than private engineers’ or
consultants’ surveys. Analysis of vegetation in the field
can give a general indication of wetlands boundaries.

What activities require permits? A permit is needed for
“any operation within or use of a wetland or water course
involving removal or deposition of material, or any
obstruction, construction, alteration or pollution of such
wetlands or water courses.” A few uses do not require
permits; these include farming, grazing, farm ponds of
three acres or less, boat moorings and “uses incidental
for the enjoyment and maintenance of residential
property.” In addition, residential homes and subdivi-
sions for which building or subdivision permits were
issued prior to the effective date of local wetlands regula-
tions do not require permits.

Who should be contacted? Applications and inquiries
should be addressed to the local inland wetlands agency
of the town involved. If the town has no wetlands pro-
gram, the Information and Education Unit of DEP should
be contacted. if a DEP inland wetlands permit is required,
applicants will be referred to the Inland Wetlands section
of the Water Resources Unit.

What constitutes an application? Since application re-
quirements vary somewhat among local wetlands
agencies, the appropriate agency should be centacted

14



Stream channel
encroachment lines

before an application is prepared. State and local inland
wetlands agencies will also require more information for
major proposals. Unnecessary delays can be avoided if
applications are complete upon first submission. In most
cases, however, minimum requirements for wetlands
applications include the applicant’'s name, property
owner’s name (if the applicant does not own the property
upon which the proposed work will be done), the appli-
cant’s interest in the land, geographical location of the
land, the purpose and description of the proposed
activity, a site plan, and a list of the adjacent property
owners. The agency may require additional information
such as soil sample data, biological information, charac-
teristics of the water course affected by the proposed
work, analysis of materials to be used as fill, and detailed
engineering drawings. Five copies of the application must
be submitted.

How are applications processed? Upon receipt of an
application, the appropriate inland wetlands agency
reviews the proposed project and includes in its con-
sideration the following factors (as outlined in the Inland
Wetlands Act):
—The environmental impact of the proposed action;
—The alternatives to the proposed action;
—The relationship between short-term uses of the
environment and the maintenance and enhancement of
long-term productivity;
—Irreversible and irretrievable commitments of resources
which would be involved in the proposed activity;
—The character and degree of injury to, or interference
with, safety, health or the reasonable use of property
which is caused or threatened;

and
—The suitability or unsuitability of such activity to the
area for which it is proposed.
Public hearings may be held for proposed projects that
are likely to have a major effect on a wetland or water
course.

The length of time involved in processing applications
varies: local agencies are required to reach a decision
within 65 days of receipt of a complete application; the
State must act within 90 days. Conditions and limitations
may be attached to wetlands permits.

15

Development of flood plains raises flood heights, in-
creases flood damage, and endangers life and property. In
recognition of this fact, the State has established lines
along flood-prone rivers within which encroachments are
permitted. Encroachment lines are established on the
basis of a "design storm”. In most cases, there is approxi-
mately one chance out of one hundred that a storm as
severe as the design storm will occur in any given year.
The amount of flooding caused by the design storm is
calculated, and encroachment lines are established along
the predicted high water lines.

What Areas Are Regulated? Areas where encroachment



lines have been established are outlined on the accom-
panying map. Detailed surveyor’s maps showing en-
croachment lines in relation to property lines and the river
are on file at clerks’ offices in the appropriate towns and
in the Water Resources Unit of DEP.

What Activities Require Permits? No “obstruction, en-
croachment or hindrance of any nature”, including build-
ings, dikes and fill can be placed within encroachment
lines without a state permit. The removal of any material
from the flood plain or any alteration that will adversely
affect the river's ecosystem is also regulated. In addition,
a permit is required to repair any structure damaged to the
extent of more than half of its market value.

Who Should Be Contacted? Initial inquiries to the
Information and Education Unit; detailed applications to
the Inland Section, Water Resources Unit, Department of
Environmental Protection.

What Constitutes An Application? Applicants are required
to submit a letter of application, cross sections of the
river and property, and a site plan showing existing build-
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Contact the Town Clerks’ offices of the appropriate
municipalities for detailed maps of encroachment line




Supervision of dams

ings, physical features, the dimensions of the proposed
work, and the location of the flood encroachment lines.
The names and addresses of adjacent property owners
should be included. Additional information including a
detailed hydraulic analysis may be required. A detailed
permit request information sheet can be obtained from
the Water Resources Unit.

How Are Applications Processed? DEP reviews flood
encroachment applications in terms of the following
factors:

-~ the capacity of the river system to carry and store flood
waters.

— the effect of the proposed encroachment on the flood
heights of the design storm; i.e., will the proposal
cause increased flooding to the degree that lives and
property will be endangered.

— the effects of the encroachment on the river
ecosystem and on the State’s natural resources.
Processing time for applications is approximately two

months.

Water pollution

Under State Statutes, any dam, dike or reservoir which,
by breaking away might endanger life or property shall be
subject to inspection and investigation by DEP. In addi-
tion, a permit is required for the construction or alteration
of such structures. If the Department determines that an
existing or proposed dam does not pose a potential
danger to life or property, no construction permit is re-
quired from DEP.

Inquiries should be addressed to the Information and
Education Unit, and applications should be filed with the
Inland Section of the Water Resources Unit, Department
of Environmental Protection. Information required for a
construction permit application includes the applicant's
name, location of the proposed dam, dimensions of the
dam and pond, and proposed use of the pond. The
Department will determine whether an inland wetlands
permit is required for construction of the dam.

If a dam construction permit is issued, DEP personnel
will inspect the construction site to determine whether
the structure will be safe. If existing or new dams are
found to be safe, the Department issues certificates of
approval, to which conditions may be attached in order to
insure the long-term safety gf the structure.
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Under federal legisiation, a program of water pollution
control was begun in the late 1940’s. and early 1950’s.
Major progress in Connecticut began with the Clean
Water Act in 1967. Then in 1972, amendments to the Clean
Water Act called for the elimination of existing sources of
water pollution and prevention of future pollution



sources. The Water Compliance Unit of DEP joinly
administers federal and state water pollution laws under a
single permit system. Since sizes and types of pollution
sources vary so widely, however, the time and procedures
involved in the permit processes also vary. The following
is a general guide to the water pollution permit process;
the Water Compliance staff should be contacted before
permit applications are submitted for informal consulta-
tion and for specific directions concerning permit
applications.

What activities require permits? A permit is required from
the Water Compliance Unit of DEP for the following
activities:
— all new industrial discharges
— all new sanitary sewage discharges greater than 5000
gallons per day (including septic systems and dis-
charges into municipal sewage systems)
— all increases in industrial or sanitary discharges over
5000 gallons per day
Sanitary discharges of less than 5000 gallons per day
(which include most single-family dwellings) should be
referred to the municipality. Plans for any septic systems
with capacities of 2000 gallons per day or more must be
approved by the Connecticut Department of Health. These
plans must be prepared by a certified professional
engineer. For proposed discharges into municipal sewage
systems, the local sewer agency should be contacted; the
local health officer should be notified of proposed septic
systems that will receive discharges of less than 5000
gallons per day.

In addition, all marine terminals must be licensed by
Water Compliance; all waste chemical collectors must be
licensed; and all automobile dealers and repairers must
be certified for waste oil disposal. For further information
on these matters, contact the Information and Education
Unit.

Permits are not required for private swimming pools
and filter discharges and for ground water drainage
systems (such as foundation drains) not connected with
sanitary waste disposal. Permits are also not required for
storm water collection systems; for large systems, how-
ever, it is recommended that developers contact Water
Compliance for informal review of plans.

What constitutes an application? Applicants must submit
a completed form including the applicant’s name and
address, the volume and nature of the proposed dis-
charge, and detailed descriptions of the location of the
discharge, the type of operation producing the discharge,
and the anticipated quality of the effluent. Separate appli-
cations (and separate permits) are required for each pro-
posed discharge. Applications and plans for conventional
single-home systems of less than 2000 gallons per day
may be prepared without the assistance of a professional
engineer.

How are applications processed? The method and length
of time for processing applications varies according to the
size and nature of the proposed discharge and the condi-
tions of the site. Generally, applications for discharges

18



Minimum flow regulations

under 5000 gallons per day are processed without public
hearings. For other proposals, the Water Compliance
Unit, upon receipt of a complete application, reviews the
application and prepares a “tentative determination”. This
is, in effect, a proposed decision to grant or deny a permit
on the grounds of the discharge’s potential effect on the
quality of the ground or surface water. A public hearing is
then held to discuss the tentative determination (the
hearing is usually held from 30 to 60 days after an applica-
tion is submitted). A final decision is made, in most
cases, from one week to two months after a hearing. If a
proposed discharge is approved, the Department receives
and reviews detailed plans for the discharge. Upon
approval of the plans, a permit is granted. Special condi-
tions may be attached to the permit by the Department.

Air pollution

DEP regulates the construction of dams and the diversion
of water from rivers and streams that are stocked with fish
by the Department. These activities are regulated because
dams and diversions could reduce the amount of flow in
the streams to the point where stocked fish could not
survive, Exempt from the regulations are impoundments
that receive water from a drainage basin of less than two
square miles in size. Developers and individuals
potentially affected by these regulations should contact
the Information and Education Unit for possible referral to
the Water Resources Unit, Department of Environmental
Protection. :
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Air pollution is one of Connecticut’s most persistent —
and technically complex — environmental problems. Not
only are chemical reactions of pollutants in the atmo-
sphere difficult to analyze and predict, but the nature of
air movements and weather patterns makes the effect of
air pollution highly variable. A steady wind may harm-
lessly disperse large amounts of pollutants while an in-
version or air stagnation could cause concentrations to
rise to dangerous levels.

Several air pollutants are known to be dangerous to
health. increased incidence of heart and lung disease,
respiratory conditions, and premature death are among
the known health effects of air pollution. In order to
minimize these health effects, the federal government
(under the 1970 Clean Air Act Amendments) established
maximum allowable concentrations for air pollution.
These “primary ambient air quality standards” have been
set for six major air pollutants, which are discussed
briefly below.

Air pollution also has adverse impacts on visibility,
weather, materials, crops and other factors affecting
welfare or property. These effects have been considered in
the establishment of *“secondary ambient air quality



standards”. Secondary standards are more strict than
primary standards, and reflect the level of pollution below
which no significant effects on material weifare are
evident.

The six pollutants regulated under the Clean Air Act
vary widely in their characteristics and effects. Four are
produced primarily by the automobile and other mobile
sources:

Carbon monoxide (CO) is a poisonous gas produced
during combustion. Since it reacts relatively quickly in
the atmosphere to form less harmful materials it is a
local problem and is usually worst during hours of peak
traffic generation.

Nitrogen Oxides (NOx) are by-products of combustion
that have a number of adverse health effects. The extent
of the NOx problem is poorly understood because of
difficulty in monitoring and modeling its levels in the
atmosphere.

Hydrocarbons are a large group of molecules, most of
which are not known to be directly harmful. Hydro-
carbons are regulated because of their tendency to
react in sunlight with nitrogen oxides in the air to form
photochemical oxidants.

Photochemical oxidants (primarily ozone) are strong
oxidizing agents known to have harmful effects on heart
and lung function. Commonly callied smog, oxidants
are produced by a complex series of chemical reactions
between hydrocarbons and nitrogen oxides in the
presence of sunlight. These reactions may take place
over several hours and occur dozens of miles from the
pollution source. Smog is a regional phenomenon, and
is Connecticut’s most serious air pollution problem.

Both sulfur oxides (SOx) and particulate matter are
released primarily by stationary sources such as
industrial facilities and power plants. Particulates consist
of microscopic particles that remain in the atmosphere
until settling out on their own or in precipitation. Al-
though particulates consist of many materials, lead and
asbestos fibers are among the most inherently harmful.
Other particulates often act as vehicles carrying
molecules of harmful gases such as sulfur oxides into the
lungs. Sulfur oxides are a product of the oxidation of
sulfur in fuels. Among their many harmful effects is
increased acidity of rain, which increases corrosion of
man-made materials and lowers productivity of plants.
Both sulfur oxides and particulate matter have a
deleterious effect on lung function.

The Clean Air Act directs the states to regulate air
pollution under guidance from the federal Environmental
Protection Agency. Several methods are utilized to bring
air pollution levels into compliance with the federal
standards:

— Emission standards have been set for stationary
sources, such as factories and power plants, and
where necessary, pofiution control equipment is in-
stalled. (Emission standards apply to a particular
source, whereas ambient standards apply to a general
area-wide pollution standards).
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Air pollution: point sources

— Emission standards have been-set by the U.S. Environ-
mental Protection Agency (EPA) for automobiles, and
other mobile sources.

— Open burning is regulated.

— Large developments such as shopping centers, park-
ing facilities, sports complexes and highways are
regulated as “indirect sources”. Although large facili-
ties by themselves may cause minimal air pollution,
they indirectly cause pollution because of the
relatively large amounts of vehicular traffic they
attract. Poliution from these developments can be
minimized through careful siting and traffic control
measures.

— Plans are being developed at the federal level to
prevent the degradation of air quality in “clean” areas
where air pollution is currently below primary and
secondary standards. This may result in the establish-
ment of ‘“tertiary” standards for some regions.

Any consideration of the effects of a proposed source
of pollution on the air quality of an area must take into
account not only typical conditions, but the worst condi-
tions as well. When there is a steady breeze and atmo-
spheric conditions are unstable (see page 6) even large
amounts of pollution may be dispersed so effectively that
air quality will not be seriously affected. But when the air
is stable and there is little or no wind, the same amount of
pollution could result in dangerously polluted air.

The effect a certain amount of poliution will have on
ambient air quality is related to the volume of air through
which pollution can diffuse or mix (see diagrams). If wind
speed is 10 miles per hour, for instance, pollution emitted
from a stack will have half the amount of air to mix with (if
other factors are constant) than if there was a 20 mile per
hour breeze. In addition, if there is considerable vertical
air movement, pollution can mix with a larger volume of
air than if there is little vertical movement. A temperature
inversion limits the air volume pollutants can be
dispersed into by restricting the vertical movement since
temperature differences prevent the pollution from rising
above the inversion layer. The closer to the ground the
inversion is, the smaller the volume of air available for
mixing becomes, and pollution concentrations increase.
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Two types of permits are issued under the point source
(or stationary source) program. Construction permits are
issued on the basis of projected operational emissions.
Operation permits are issued after construction has been
completed and an inspection made to insure that actual
emissions do not exceed the projected amounts and do
not violate air quality standards.

What air pollution sources require permits? A permit is
required for any fuel-burning source with a capacity of five
million BTU or greater, or any boiler that burns coal or
number 4 or number 6 fuel oil. All incinerators in
commercial and industrial buildings and in dwellings of
six or more family units aiso require permits. In addition,



permits are required for certain types of manufacturing
equipment; contact the Information and Education Unit
for additional information. :

Construction Permits

What information must applicants supply? If, through
correspondence with the Air Compliance Unit, it is deter-
mined that a permit is required, the applicant is requested
to fill out a standard form. Required information includes
the type and size of the equipment to be installed, the
type of fuel used, pollutants emitted (if known), and
location of the proposed source. Applications should be
addressed to the Permit Group, Engineering Section, Air
Compliance, DEP.

How are applications processed? The Department
evaluates applications to determine probable emissions
and the effects those emissions would have on the local
area. (Since existing air quality varies widely in various
areas of the state, the effects of an air pollution source
could be far greater in some regions than in others.)
Public hearings are required for sources which will emit
more than 100 tons of air pollutants without control
equipment; however, a hearing may be held on other
applications at the request of members of the public or
the parties involved in the application. In most cases, the
Depatment issues a decision within 60 days of receipt of a
complete application. Processing time is longer for major
-proposals and for applications that are taken to public
hearing. Construction permits usually expire after one
year; however, extensions are, in most cases, routinely
granted.

Operation Permits

During the period when the construction permit is valid
and within ten days after the initial start-up, an inspection
is made to determine that the equipment is operating
efficiently. Provided no problems arise, an operation
permit is issued. Permits are valid for a period of one to
five years, depending upon the type of source. Renewal of
operation permits usually involves a reinspection and a
determination that no changes have been made to the
equipment or its operation.

Registration of Existing Air Pollution Sources

Point sources instalied prior to June, 1972 and operating
prior to October, 1972 do not require a permit, but may
have to be registered with the Air Compliance Unit. A form
for this purpose is available from the Engineering Section.
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Air pollution: indirect sources

The greatest air pollution impact of development is
often that associated with vehicular traffic. In fact,
vehicular pollution is Connecticut’s most severe air pollu-
tion problem. This is due to the difficulty of controlling
vehicular sources either by use of emission control equip-
ment on the vehicle or by increasing the use of different
travel modes such as trains and buses. Under the indirect
source program, proposals for major developments are

22



Air pollution: open burning

evaluated in terms of the potential traffic generated, the
degree of congestion caused by the additional traffic and
the resulting air pollution.

What developments require permits? Indirect source per-

mits are required only for large developments that are

likely to generate 500 or more vehicle trips during the peak

hour of traffic generation. Such developments include:

— Muiti-family dwellings of 630 units or more

— Single-family dwellings of 500 units or more

— Shopping centers of 90,000 square feet gross floor
area or more

— Sports complexes or entertainment theaters of 1,250
seats or more

— Independent parking areas of 400 parking spaces or
more.

(A complete list is available from DEP’s Indirect Source

Studies Group.) Potential applicants should request an

“Indirect Source Questionnaire” from the Indirect Source

Studies Group, Air Compliance, Department of Environ-

mental Protection. The Department will review completed

questionnaires and determine whether a permit is

required.

What information must applicants supply? Applicants
must submit information showing anticipated vehicle
traffic patterns and an analysis of the amount of conges-
tion that will occur in the vicinity of the site. The analysis
should deal particularly with intersections that fail to
meet criteria established by DEP. Details on application
requirements are available from the Indirect Source office.

How are applications processed? The Department utilizes
information supplied by the applicant to determine the
amount of carbon monoxide that will be emitted by traffic
associated with the proposed development. Existing
poliutant concentrations at the site are evaluated as well
as projected concentrations after completion of the
development. Issuance or denial of permits is based upon
the probability that the maximum allowable carbon
monoxide levels at points of congestion will be exceeded.

Within 60 days of submission of a complete application,
the Department issues a preliminary report. The report,
along with the application, is made available to the public
for inspection by interested parties. A public hearing may
be held if requested by the applicant, state, municipality,
or members of the public.

Operation permits. An operation permit is issued if the
Department determines that the deveiopment has been
constructed in accordance with the conditions of the
construction permit and that no substantial changes have
been made since issuance of the construction permit.
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Open burning is defined in state regulations as “the
burning of any matter in such a manner that the products
of combustion from the burning are emitted directly into
the ambient air without passing through an adequate



stack or flue.” DEP, in cooperation with the municipali-
ties, requlates open burning because uncontrolied
burning can have a serious impact on air quality, particu-
larly in terms of particulate matter. In fact, prior to its
regulation, it was estimated that open burning contrib-
uted up to 25% of the particulate matter in Connecticut’s
air.

What activities require permits? Permits are required
either from the municipality or the state, depending upon
the proposed activity. A local permit is required for:

— Fires for training personnel in methods of fighting
fires, but excluding the burning of structures

— Fires for the preventicn or control of disease or pests

— Fires for the prevention, control, or destruction of
agricultural diseases and pests, and agricultural burn-
ing for vegetation management

— Fires by any resident to dispose of brush or leaves on
the property where he resides

State permits are needed for:

~— Fires for the disposal of dangerous material such as
toxic gases where there is no reasonable alternative
method

— Fires to thwart a hazard which cannot properly be
managed by any other means or is necessary for the
protection of public health

— Fires in tidal marshes

— Fire training exercises in which structures are to be
burned

— Any other fires not specifically listed as permitted,
prohibited or requiring a local permit.

The following are conditions under which no permits can

be issued:

— Where garbage, paper, metal, plastics, rubber, painted
materials or demolition waste is to be burned

— If the burning creates hazardous health conditions

— If ambient air quality standards might be exceeded

— If salvage operation would be conducted by the
burning (from wire, cans, etc.}

— If advisory threatening atmospheric conditions or any
other air pollution emergency has been issued by the
Commissioner

— If forest fire danger is high in that area

— Where a reasonable alternative exists (i.e., if a refuse
disposal area exists in a reasonable proximity, if appli-
cant has sufficient area to dispose of the materials,
and if the town collects these materials, and if the
town collects these materials at least annually).

No permits are required for:

— Barbecues, etc.

— Campfires, bonfires for ceremonial or recreational
purposes

— To abate fire hazard (must be controlled by a
responsible fire official)

— Fires in salamanders, etc. used by construction
workers for heat; fires used for street installation or
paving activities, the repairing of utilities or similar
work.

Who should be contacted? Most municipalities have
designated a local burning official to administer open
burning regulations who may be contacted through the
town offices. Inquiries to the State should be addressed
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The HUD flood insurance
program

to DEP, Information and Education Unit; if it is deter-
mined that a permit is necessary, applications should be
addressed to DEP’s Air Compliance Unit, Field Opera-
tions and Enforcement section.

What constitutes an application? Applicants are required
to submit a form (available from State and local offices)
requesting the applicant’s name and address, the quantity
and type of material to be burned, the location of the
proposed burning, the purpose of the burning, and an
explanation of why practical alternatives to the burning
are not feasible.
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The U.S. Department of Housing and Urban Develop-
ment (HUD) has designated 166 Connecticut communities
as flood-prone and, under the federal Flood Disaster
Protection Act, will make available flood insurance to
propérty owners in towns participating in the program.
The goal of the program is to reduce through preferential
insurance rates the amount of property subject to flood
damage without unduly penalizing current property
owners. Therefore, developers who are planning con-
struction on land which is potentially flood-prone should
contact local officials to determine whether the town is
affected by and participating in the program. Flood hazard
boundary maps are available for public inspection at the
town offices.

In participating towns, flood insurance rates for exist-
ing structures are subsidized by the federal government;
current actuarial rates are charged for new construction in
flood hazard areas. All policies are available from licensed
property and casualty insurance agents and brokers. To
paticipate in the program, a town must assure that
development sites are reasonably safe from flooding
before building permits are granted. Once the municipal-
ity is accepted in the flood insurance program, a more
detailed flood hazard study is conducted. After comple-
tion and federal acceptance of the study, the town is
required to adopt a flood standard in its zoning
regulations.

Towns containing flood-prone communities which have
not entered the program by July 1, 1975, or within one
year of publication of their flood hazard maps, will be
unable to receive federal financial assistance for con-
struction. In addition, residents in both the flood hazard
area and in the town in which it is located would be in-
eligible for loans from any federally-insured or regulated
lending institution.






The natural system
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Beaches and dunes protect marshes and adjacent up-
lands from storms and erosion, provide wildlife habitat,
and are of obvious scenic and recreational value. Waves
and wind are constantly altering beaches and dunes. This
is especially true during and after storms. The action of
tidal currents and of waves striking a shoreline at an angle
slowly moves sand and other materials along the shore.
This littoral drift, as it is called, resupplies eroding
beaches with sand transported from offshore or other
points along the coast. Erosion and movement of dunes is
reduced by dune grasses and other vegetation, which trap
and anchor the sand against naural forces.
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Estuaries are river mouths and bays where fresh and
salt water meet. Because salt water is slightly heavier
than fresh water, it usually moves up the estuary under-
neath outflowing fresh water. Fine-grained material tends
to move upstream by this process, frequently causing
dredged channels to silt in quickly. The mixing of water in
estuaries creates a nutrient-rich habitat favorable to many
forms of life, and helps to naturally clean poliuted water.
Nearly all of the fish of Long Island Sound are in one way
or another dependent upon estuaries. Salmon and shad
migrate through them to fresh-water spawning areas;
other species, such as striped bass, use estuaries as
nursery areas. For many other marine animals, estuaries
are important in feeding and reproduction. Estuaries also
provide habitat for blue crabs, oysters, and other
commercially valuable shellfish.
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Tidal wetlands (or salt marshes) trap and store
enormous amounts of energy in soil and plants. Tidal
flushing, the daily movement of salt water into and out of
the marshes, washes this energy as dead plant matter and
microscopic organisms out into the estuaries and Long
Island Sound, where it serves as the primary link in the
food web for marine life. Sait marshes are poliution
filters, removing contaminants from water flowing
through them. By slowing the surge of flood waters, they
can reduce not only shore erosion but flood damage to
upland structures. Many fish species spawn or spend part
of their life cycles in tidal wetiands; marshes are also
important breeding areas for certain waterfowl.
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Shorelands exert an important influence on the natural
systems of the coastline. The amount and quality of fresh
water draining from shorelands into estuaries determines
the salinity and water quality of all coastal waters. The
salinity in turn helps determine the type of animal and
plant species in the estuaries, and to a degree the type of

wetlands vegetation _bordering the estuaries. Many
animals need the lowered salinity in estuaries for
spawning, for use as nursery areas, and for protection
from salt-water predators.
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Tideflats are unvegetated sandy or muddy areas’
exposed at low tide. Despite their barren appearance, they
support large animal populations. Worms, crabs, and
clams feed at high tide, and retreat into burrows as the
tide recedes. High tide also brings juvenile and even adult
fish, which graze on the exposed food supply. Millions of
microorganisms in the tideflats serve as natural filters for
cleaning polluted water.
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The food web of Long Island Sound begins with dead
plant and animal matter and other sediments flowing into
estuaries from upland areas. These materials are con-
verted into food by marsh vegetation, marine algae,
bacteria, and minute floating plants. The plants are eaten
either by small fish, shellfish and other invertebrates, or
by microscopic floating animals, which in turn are preyed
upon by larger animals. Large fish, birds, and man are at
the top of the food web, having no natural predators.
Other animals feed on dead plants and animals, reducing
them into basic chemical constituents. These materials
are used by plants, thus completing the cycle. Because alt
aspects of the biological system are interrelated,
disruption of one part of the food web can affect many
other parts.




The coastline

et
'W““"’"'“mmun»-» um.mmnm“"""""‘

S

A g
Sl

r;‘q’v\h"(
(X A Y N
S

IO HADSS AR
I ReLT et
B,

Generally, tidal wetlands and tideflats
should not be filled or built upon. High
water table, unstable soils, and flooding
hazard makes development difficult. The
value of marshes as wildlife habitat,
cleansers of pollutants, nutrient pro-
ducers and aesthetic attractions makes
their preservation vital.

Dunes are easily damaged by almost
any human use. Loss of dune grasses
through trampling will increase erosion.
Foundations for structures are usually
unstable, danger of flooding and storm
damage is extremely high, and water
supply and waste disposal problems are
frequent and expensive to solve. Devel-
opment and heavy use of dune areas is
not recommended.

Low-lying areas bordering estuaries
and the coastline may be prone to
periodic flooding and storm damage.
Development of these areas should be
limited to water-related activities such as
boating and recreation; other develop-
ment should be carefully planned and
regulated.

The design of any coastal development
should take scenic areas into considera-
tion. Public access to scenic views
should be allowed and encouraged.
Vistas of the Sound and its estuaries can
be preserved through the use of buffer
zones or by planning the size and loca-
tion of roads and structures with their
visual impact in mind.
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The coastline

Dredging, fill and structures

Dredging frequently changes water
circulation and salinity and releases
pollutants from bottom sediments. Fine
silt disturbed through dredging clouds
the water and creates poor habitat for
bottom organisms after settling. The silt
is easily moved by tides and currents;
.-} clogged channels may require frequent
23 redredging. Whenever possible, dredging
should be avoided. If it is necessary, the
amount should be kept to a minimum.
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As a rule, coastal and tidal waters
should not be filled or otherwise altered.
Filled tidal areas are often subject to
flooding and may result in erosion
probiems. In addition, filling alters the
flow of water and sediments and de-
stroys wildlife habitat and productive
shallow areas. It is generally more expen-
sive to “create” land by filling than to buy
prime shorefront property.

With careful planning, bulkheading
can usually be avoided by locating
development away from eroding shore-
lines. If not, it may be possible to retain
or establish a buffer strip of vegetation
between the bulkhead and the water. This
will help prevent undermining of the
bulkhead, and will protect wildlife
habitat.

Jetties, groins, and other structures
perpendicular to the shoreline often cut
off the transport of sand by wave action.
Sand may build up on one side of the
barrier while the beach on the other side
is- starved for sand and erodes away.
Avoiding such structures allows natural
processes 10 resupply eroding beaches
with sand.
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The coastline

|Coastal water systems

If it is necessary to install a structure
in tidal waters, pilings are better than fill. B
Water, sediments, and wildlife can live . g
and move freely beneath the pilings - _ . i3 S T L
where a solid structure would have ' b
created an obstruction. ] ‘ R |

g

Natural drainage patterns of shore-
lands should be maintained. Channeliza- '
tion and diversion of coastal streams can
increase pollution, change salinity
levels, and decrease biological activity in
estuaries by diverting flow from marshes,
tideflats, and other shallow areas.

If wells are going to be used for water
supply, fresh groundwater may be in
short supply in many coastal areas.
Pumping water out of the ground some-
times causes salt water to contaminate
wells. This potential problem should be
thoroughly studied prior to development
of a coastal site.

. salt water.

Poorly planned septic systems can be
especially troublesome near the coast-
line. Since the water table is usually
close to the surface, wastewater may
enter the groundwater before it is
properly cleansed. Highly permeable
sandy soils and relatively impermeable
marsh soils require special consideration
in design and may limit development
sites; bedrock close to the surface may
also cause problems.
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The coastline o
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Coastline development and roadbuilding| r‘” %“ D

Z Buildings and other types of develop-
#C" ment that do not require a coastal loca-
tion should be inland of the coastline.
Locating such development inland will
keep coastal areas free for more appro-
priate water-related uses.

Supporting facilities for marinas, in-
cluding buildings and storage areas,
should be located inland. Locating these
facilities on the shoreline preempts
valuable open space, pollutes surround-
ing waters with storm runoff, and greatly . ¥
increases the probability of serious
storm damage.

Marinas should be located in areas
with steep banks and good water circuia-
tion that provide wave and storm protec-
tion. In many cases, the natural shoreline
can be largely preserved by placing boat
slips farther out into the water and
connecting them to the shore with
wharfs. This will reduce expensive dredg-
ing and bulkheading, and will preserve
shoreline for recreation and wildlife.

Bridges, causeways, and docks in tidai
waters and wetlands should be built so
that water circulation is not blocked or
impeded. Bridges are more desirable
/ux.  than culverts; pile-supported causeways

ithi, across marshes and tideflats preserve s il m“H..llnum
I//(,",,.-., natural habitat and are less disruptive q_' siil'l'\“\\u“
wllifti than solid fill. R
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The coastal permit programs

Structures and dredging

Two DEP permit programs deal specifically with the
coastline: Structures and Dredging and Tidal Wetlands. It
should be noted that these programs deal not only with
the shoreline directly facing Long Island Sound, but also
with harbors, coves, estuaries, and rivers as far inland as
the limit of tidal action. The Structures and "Dredging
program also includes navigable waters; the program thus
applies to the Connecticut River as far north as Windsor
Locks. Other DEP regulatory functions, such as the water
discharge permits program described in Chapter 2, apply
throughout the State, including the coastline. In all cases,
developers are encouraged to contact DEP as early in the
planning process as possible for information and
technical assistance.
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What areas are regulated? Permits are required only for
work below the mean high water line (which is the average
high tide level). The programs’ jurisdiction includes all of
the state’s tidal waters (the shoreline, bays and estuaries,
and rivers as far inland as tidal fluctuation is evident) and
navigable rivers (the Thames to Norwich, the Connecticut
to Windsor Locks, and the Housatonic to Shelton and
Derby). If there is doubt as to whether proposed work will
require a permit, contact DEP; a field inspector will, if
necessary, visit the site and determine whether a permit is
needed.

What activities require permits? As is shown in the
diagram (which, by the way, does not illustrate sound
development methods), any structure in, beneath, or over
tidal and navigable waters requires a permit from DEP.
Dredging and filling in these areas are also required.

Who should be contacted? Initial inquiries may be
addressed to the Information and Education Unit of DEP.
Both the State and the federal government regulate
structures, fill and dredging. It is best to request the
standard federal forms first from the Permits Branch of
the New England Division, U.S. Army Corps of Engineers,
424 Trapelo Road, Waltham, Massachusetts, 02154. Once
the forms have been completed, applications may be filed
with the Army Corps of Engineers and with the Coastal
Section of DEP’s Water Resources Unit. No work may be
carried out until permits have been obtained from both
agencies.

What constitutes an application? Applicants should
submit a letter of application that explains the location
and purpose of the proposed project, whether it is
intended for public or private use, the materials and

" methods of construction, and details on its design and

configuration. Names and addresses of the applicant and
adjacent property owners shouid be listed. In addition,
copies of the federal application and pians drawn up in
accordance with the Army Corps of Engineers guidelines
should be submitted. A more detailed indication of appli-
cation requirements can be obtained by contacting the
Water Resources Unit.



How are applications processed? Once a complete
application is received, a field inspector visits the site and
evaluates possible impacts of the project, including
effects on navigation, erosion, wildlife, and the use of
adjacent areas. Comments are invited from town officials,
other State units, and adjacent property owners. Public
hearings are held for applications involving dredging and,
in some cases, other major proposals. Processing of
applications takes a minimum of two months if public
hearings are not required; hearings lengthen the process
to at least four months. Major projects usually require a
longer period of time. Permits are effective for a maximum
of three years, and must be renewed if work is not
completed when the permit expires. Maintenance work
may be done after the permit expires, but maintenance
dredging cannot be carried out until a Water Quality
Certifiate has been obtained from the Water Compliance
Unit of DEP.

PERMIT REQUIRED
butkheading, rip-rap

PERMIT REQUIRED
bridges, causeways

s g
PERMIT REQUIRED 3 bl
placing fill below mean high water s B
‘VU‘IWL\ A
'l'/

z

PERMIT REQUIRED
modification of tidal wetlands

PERMIT REQUIRED
piers, ramps, floats

PERMIT REQUIRED
mooring piles, dolphins
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PERMIT REQUIRED
dredging

PERMIT REQUIRED
jetties, breakwaters

PERMIT REQUIRED
underwater pipelines and cables



Tidal wetlands
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What areas are regulated? Connecticut’s tidal wetlands
have been surveyed by the state; all “regulated activities”
within the delineated areas require permits. Wetlands
boundary maps are on file in the town clerks’ offices of all
the affected towns, and a complete set is kept at DEP.
Copies of individual maps may be purchased from the
Coastal Section, Water Resources Unit, DEP, State Office
Building, Hartford, 06115. DEP personnel will stake out
wetlands boundaries on applicants’ properties if a written
request is submitted.

What activities require permits? Dredging, filling, excava-
tion, and removal of earth material from tidal wetlands
can be carried out only after a permit has been obtained.
The same is true for depositing materials, driving piles, or
placing obstructions on tidal wetlands.

Who should be contacted? A detailed list of application
requirements is available from the Coastal Section, Water
Resources, DEP. The requirements include a letter of
application to the Commissioner of Environmental
Protection, a surveyors map of the property, and
drawings showing the design and location of the
proposed work. Ten copies of the application materials
are required.

How are applications processed? As with the structures
and dredging program, incomplete applications will not
be processed until the missing information is provided by
the applicant. Copies of the application and plans are sent
to town and State officials, and a public hearing is held.
Applicants should expect a processing time of about 6
months from acceptance of plans to the final decision on
the application.



Further
considerations

A look at recent suburban development in
Connecticut will convince most observers that
aesthetics is rarely treated as a major factor in sub-
division planning. This is not surprising, consider-
ing that reactions to the visual environment are
highly subjective, and that the economic benefits of
good landscape design are difficult to assess. How-
ever, efforts to incorporate positive scenic and visual
qualities into development pay off in the form of
higher property values and improved quality of life.

The following pages lllustrate a few common-
sense aesthetic considerations for development of
suburban and rural sites. The advantages of open
space preservation, cluster development and energy
conservation are also discussed. Developers are
advised to seek further information on energy
conservation; the Connecticut Department of Plan-
ning and Energy Policy can be consulted for
assistance.
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‘- Further considerations
[f? Harmonizing with the landscape
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Buildings should be designed to blend

mmmmm with their natural surroundings rather

['f than spoil them. Instead of ignoring or

dominating the landscape, large struc-

tures should harmonize with the natural

features of the area. Use of appropriate

building materials and skillful land-

scaping will make new buildings less
obtrusive.

il

The use of a site should be compatible
with other land use in the area. A
commercial development that could be
an asset in the right location may be a
nuisance and an eyesore if improperly
sited.

(I

WA

Improper scale and architectural style
of buildings can visually spoil an entire
street. The height, use of building mate-
rials, setback from the street, and land-
scaping of new buildings should harmo-
_nize with neighboring structures. Build-
T =~ ings should not “compete” with nearby
- visual attractions such as churches and

we B historic houses.

.....

Buildings, signs, and parking areas
should not block vistas from roads and
other public areas. Pleasing views can be
maintained by placing utilities under-
ground, landscaping to prevent vegeta-
tion from obscuring the view, and
locating buildings below or to one side of
the line of sight.
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Further considerations

5

Subdivision design

Hilltops should be avoided as building
sites. Exposure to winds increase heat-
ing costs; the natural horizon line is in-
terrupted and buildings are highly vis-
ible. Buildings located below hillcrests

are more sheltered and are less visible
BRI from distant viewpoints.

Roads should follow the contours of
the site rather than run against them.
Roads built straight up and down hills
require more grading, are more expen-
sive, need more maintenance, and may
increase erosion problems. Visually, a
carefully-planned circulation pattern is
preferable to a monotonous grid system,
and the natural assets of the site are
more likely to be maintained.

HW

Subdivisions should not be designed
with wide “straight through” streets that
encourage outside traffic. Use of curves
and cul-de-sacs will improve the visual
quality of the subdivision as well as
increase privacy and reduce unnecessary
noise and traffic.

Residential areas should be separated
from major highways, commercial areas,
or factories by buffer areas. Existing or
planted vegetation (especially ever-
greens) and bulldozed earthen berms can
effectively increase privacy and reduce
noise reaching the development.
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Further considerations

Subdivision design

In developing a site, as much existing
vegetation as possible should be pre-

(@i

served. Stripping an area of trees de- f T HHIY

creases its value and reduces its visual ~

quality. When planting new vegetation, it : ML LD !l
Twe- o is best to use native species, since they Rl

are generally hardier and better suited to
the site than ornamental and exotic
plants.

In addition to screening homes from
undesirable views, subdivisions can be
planned so that houses face away from
unsightly buildings, roads, and parking )
lots, and take advantage of natural and "//?/,ll ‘“ |,
open space areas. Trees and under- 'd"lbi
growth can be thinned to open up distant
vistas without stripping the site of
vegetation.

Maintaining portions of a site as open
space has many advantages: privacy is
improved through separation of buildings
or groups of dwellings; car and play \
areas are separated for greater safety; the LK
value and aesthetic quality of the
o development are improved. In addition,
\“}‘\.//47/// I, oA Ly~ biologically valuable areas such as wet-

!"‘l@ 2 lands can be preserved, and buildings .
can be concentrated in areas best suited
for them.

The natural quality and attractiveness
of a lakefront or coastline can be de- |
#4  stroyed by improper development. Heavy
development of the immediate waterfront
causes most vegetation to be stripped
away and increases danger of pollution
from septic systems. Houses should be
set back and clustered, with common
docks and access points instead of
unsightly individual piers.
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Further considerations

Energy conservation, utilities

Increasing insulation in walls and ceil-
ings can substantially reduce heating
costs regardless of the type of heating
systemn used. Increasing insulation in
walls from 0 to 4 inches and in ceilings
from 3 to 6 inches can lower heat loss on
a cold day by roughly 30 percent.
Reducing air leaks around doors and
lwindows also reduces heat loss.

The location and exposure of buildings
can have a major effect on energy.con-
sumption. Houses on exposed, windy
sites will require more energy to heat
than buildings in more sheltered areas.
Large windows on shady northern walls
will increase winter heat loss. Roof over-
hang on south-facing walls with large
windows can be designed so that sun-
light enters the house in the winter and is
largely blocked in the summer.

Widely dispersed residential develop-
ment causes energy to be wasted in fre-
quent and lengthy automobile trips.
Increasing density of development and
locating subdivisions, schools, shopping
areas and employment centers near each
other reduces gasoline consumption and
makes possible the use of alternative
forms of transportation.

.
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Utility poles and overhead wires create
a cluttered effect and are susceptible to
damage in storms. Installation of utilities
can be {imed {o cointide with road-
building operations so that expense and
disruption of installing equipment under- ...
ground are minimized.
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Cluster development

Conventional subdivision design

In most subdivisions, the entire site is split up
into single house lots of %2 acre or more. A large
amount of roadway is required for access to the lots,
and, since houses are dispersed, utility installation
and maintenance costs are high. Lack of open space
requires mixing of pedestrian and vehicular traffic,
creating safety problems. Privacy is limited, and the
landscape is often visually monotonous.

Cluster design

Cluster development: 112 townhouses
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In cluster developments, individual lot size is
reduced in favor of common open space areas.
Clustering allows for utilization of the best building
sites while preserving environmentally sensitive
areas. Concentration of buildings lowers installation
costs for utilities, and reduces roadbuilding require~
ments. Pedestrian and vehicular traffic can be
separated; safety is increased by locating public
recreational areas away from roads. Careful layout of
open space can provide increased privacy, and will
help maintain the natural character of the site.

Clustering of single-family homes on private lots
enables the benefits of private land ownership to be
maintained. An alternative which provides larger
open space areas and higher housing density is the
construction of townhouses or apartments instead
of individual homes. This type of development also
allows for the most efficient layout of roads and
utilities.

The zoning regulations of most Connecticut
towns contain no provisions for cluster develop-
ment; therefore variances would be necessary in
most localities. Towns considering the adoption of
cluster development ordinances should evaluate
road width and surface water drainage standards to
allow for narrower cul-de-sacs and drainage systems
that, where possible, follow natural drainage
patterns.



Capital costs
of development*
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conven- single town walk-up high-rise
tional family houses apartments apartments
clustered

The conventional subdivision made up of single
family homes is the most expensive type of develop-
ment in terms of capital costs per dwelling unit. As
clustering of housing and density increases, the
economic and environmental costs of development
generally decrease. Savings are made in both capital
and maintenance costs, and are felt by government
as well as the private sector.

* This analysis (from The Costs of Sprawl, pre-
pared for the Council on Environmental Quality,
the Department of Housing and Urban Develop-
ment and the Environmental Protection Agency
and available from the U.S. Government Printing
Office) considers the costs of residential develop-
ment, schools, open space, transportation and
utilities for a 1,000 unit neighborhood.

42



43



.j:«tms system an actuai site. has been chosen:
* - the following pages is analyzed in terms of its major
‘ charactenstlcs. The opportunities and limitations
. imposed By the site’s natural qualities were then
- considered. m drawmg up a hypothetncal develop-
o ment plan o ‘
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In considering the visual assets of a site, extensive field
observation is necessary. Features observed in the field
can be mapped (see accompanying visual features map)
and considered along with the site’s physical features in
compiling the development plan. Visual characteristics to
be considered include ridge tops and valley bottoms,
brooks and streams, ledges, stone walls, views and
vistas, significant vegetation (such as hemiocks and other
evergreens, wetlands plants and wildflowers) and other
aesthetic assets such as waterfalls and historic buildings.

The remainder of the analysis is conducted by con-
sidering each of the major natural resource characteristics
of the site in relation to land uses proposed for the site.
For a typical subdivision, the major land uses would be:

* Water supply

* Septic systems or sewers

* Buildings and dwellings

* Roads and parking areas

The primary natural resource factors affecting (and
affected by) the land uses are:

* Depth to water table

* Earth material characteristics (i.e. soil percolation

rates, susceptibility to erosion, etc.)

* Slope

* Deth to bedrock

* Flood-prone and storm-prone areas

Depending on the site, its proposed use, and the level
of detail of the analysis, additional natural resource
factors can be considered. These include vegetation,
wildlife value, wetlands, drainage areas, availability of
ground water, bedrock type, agricultural capability and
other factors.

The charts on the following pdges evaluate two of the
proposed land uses — septic systems and buildings — in
terms of four resource factors — depth to bedrock, depth
to water table, earth materials and slope. The degree to
which a natural resource factor limits the proposed land
use will vary from location to location. For example, in
areas where bedrock is more than 10 feet below the
surface, bedrock usually will not limit or make special
design necessary for dwellings and septic systems. In
areas where bedrock is somewhat closer to the surface,
some special design measures may be required. The most
severe limitations will be imposed where bedrock is
shallow and outcrops are frequent. These varying condi-
tions are designated on the charts as optimum, marginal,
and critical, respectively.

The site has been mapped for each of the four major
resource characteristics, with shaded areas designating
portions of the site where design or development
restrictions are imposed. When these maps are combined
(page 51), overall development opportunities and limita-
tions are revealed.

One of the greatest limitations to conducting an analy-
sis of this type is lack of data. The mapping of natural
features such as detailed soil types and surficial and bed-
rock geology has not been completed in some areas of the



state. Even in mapped areas, information may not be
detailed enough to be useful in site analyses. However,
these inventory maps can be used to determine the
specific resource concerns that should lead to further site
investigation. Field observation at the site can provide
information that is not otherwise available; field work is
also important in confirming existing data and compiling
information on unmapped features such as vegetation.
The Natural Resources Center at DEP has up-to-date
listings of the data available for each town in the state,
and will assist developers in obtaining and interpreting
this information.

Horizontal scale: 1 inch = 2,000 feet

'—"_"I‘JJ Contours (vertical distance between contour lines is 10

== feet)

flooding in any given year)

Flood-prone areas (areas where there is a 1% chance of /\

The site is a tract of approximately 600 acres in rural
Connecticut that contains many features typical of
suburban and rural areas. A stream runs through the
southeastern portion of the site and is fed by a spring and
a small red maple swamp. The areas immediately adjacent
to the streambanks are subject to occasional flooding.
The land was formerly farmed, and consists primarily of
second growth forest. Elevation varies from 326 to 600
feet above sea level.

Visual features

é— Views and vistas

S
" | Stone walls
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Ledges and rock outcrops

Significant vegetation



Natural resource opportunities and limitations

Depth to

OPTIMUM CONDITIONS

water table, earth materials (percolation)

Illustrated below are physical conditions commonly
encountered at development sites, accompanied by brief
descriptions of engineering measures (for foundations
and septic systems) required for development in areas
where these conditions are present. Development under
“critical conditions” is usually prohibitively expensive as
well as environmentally damaging.

MARGINAL CONDITIONS CRITICAL CONDITIONS

\Il)vEAF;'LHR TO Greater than 10 feet fluctuates from 3 to 10 feet Permanently high: wetlands*
TABLE
37 ,higE—;a{er -tabie“'?ﬁ:-:—'d'—"tv‘
e T T T T T T T low water table " * 7771 severe limitations on develop-
i Lo o : ment. Shallow foundations re-
Conventionally designed base- | Building footings should be | o icd. site preparation in-
ments and septic systems will properly drained; shallow cludes -removal of organic ma-
not be flooded. fsounfiatlonts may be necessary. | o ial and replacement with
eptlc Systems require curta'm clean fill. Elaborate drainage
drain and/or use of fill material and fill necessary for septic
similar to existing soil. systems
EARTH Percolatiqn up to 20 minutes Percolation 20-60 minutes per | Percolation more than 60
MATERIALS"* per inch inch minutes per inch
(PERCOLATION)

Conventional building design
adequate. Standard septic sys-
tems adequate in most cases;
special design needed where
percolation exceeds .5
minutes/inch, which is too fast
for adequate renovation.

Standard building design; lar-
ger leaching area required for
septic systems, with standard
or special trench design. Water
mounding may occur because
of slow percolation.

Standard building design;

severe limitations on septic
systems, with extensive leach-

"ing fields, fill, and/or above-

ground systems required (see
footnote, page 49).

*  Wetlands permit required

** The percolation rate, or the speed at which water can
flow through the soil, is one of several soil character~
istics that affect development. Another is the ability
of various soil types to support foundations. Most up-~
land soils (glacial till) and sand and gravel deposits
will adequately support foundations. Problems are fre-
quent in clays, peat deposits and other wetland soils,
where special measures are necessary to prevent
buildings from settling.
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The site
Depth to water table, earth materials (percolation)

Depth to Waler Table

This information is not commonly available on maps.
An indication of water table depth can be obtained from
soils maps compiled by the Soil Conservation Service
(SCS). Soils maps are available from SCS Field Offices
and DEP’s Natural Resources Center. Soils maps showing
regulated inland wetlands may be obtained from the
Water Resources Unit, DEP. SCS publications include
tables which indicate saturated soils and soils with
ground water within three feet of the surface. These tables
can be used along with soils maps (and field testing
where necessary) to complete a general map of ground
water characteristics for development sites.*

?‘%‘ﬁg Saturated soils (regulated inland wetlands)

Water table within three feet of surface

[:I Optimum ground water conditions for development

Earth Materials: Percolation Probability

Percolation rates can be estimated from information
compiled by the SCS. Detailed soils maps can be used in
conjunction with SCS keys which indicate percolation
rate probabilities for the various soil types. Each soil type
has been placed into one of four categories: fast,
probably fast, probably slow, and slow. Field testing will
be necessary at possible septic system sites to provide
more accurate data. The cross-hatched portions of the
map represent areas where other resource characteristics
(wetlands and shallow bedrock) preclude the use of
percolation probability.

Slow percolation (80% chance that water in a test hole
will take longer than 30 minutes to fall one inch)

(:] Probably fast percolation (50% chance that water in a
test hole will take 10 to 20 minutes to fall one inch)

* Assistance in interpreting soils data and compiling Areas where other resource characteristics (shallow
maps may be obtained from the Natural Resources water table and bedrock) preclude the use of percola-
Center. tion probability
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Natural resource opportunities and limitations

Slope, depth to bedrock

OPTIMUM CONDITIONS

Frequently encountered physical conditions of develop-
ment sites are outlined here along with the engineering
measures commonly used in response to those condi-
tions. Expense of site preparation and septic system
installation is considerably greater on steep slopes and in
areas where bedrock is near the surface than in areas
where conditions are less restrictive for development.

MARGINAL CONDITIONS

CRITICAL CONDITIONS

SLOPE

Less than 10 percent

10 to 15 percent

Greater than 15 percent

Suitable for construction of
buildings and septic systems
using conventional design.

Some grading may be neces-
sary to prepare building sites;
septic system trench design.
should be adjusted to accom-
modate slope.

CT MM
Hazardous for heavy equip-
ment. Considerable grading
necessary at building sites, re-
quiring precautions against
erosion and soil slumping.
Extreme difficulty in septic
system installation with use of
grading and fill.*

DEPTH TO
BEDROCK

Greater than 10 feet

LESS THAN 10 FEET

Numerous outcrops

Conventional building and sep-
tic system design is adequate.
Trenches should be 3-6 feet
below surface and at least 4
feet above bedrock.

Septic system trenches should
be 4 feet above bedrock and
covered with fill to proper
depth. Some removal of bed-
rock may be necessary for
building sites; foundations
should rest on same material
throughout.

Fill required for septic system
installation.” Blasting required
for building site preparation;
foundations should rest on
gravel cushions to prevent un-
even settling.

* Relatively complex and expensive measures are re-
quired for effective septic system operation where
natural resource conditions are critical. These include
techniques (such as fill and subsurface drainage sys-
tems) to make conventional systems function under
unusual conditions, as well as the use of special equip-
ment and methods such as leaching galleries and
above-ground systems. In either case, a professional
engineer and the Water Compliance Unit of DEP
should be consulted.
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Slope

Maps showing steep slopes can be compiled from
topographic maps, SCS maps and observations in the
field. The Natural Resources Center offers technical
assistance in the compilation of these maps. For smaller
sites, field observations may be adequate for delineating
areas with steep slopes.

feet per 100 feet horizontal distance)

[:I Moderate: slope less than 15%

Slope 15% or greater (elevation change of at least 15

The site
Slope, depth to bedrock

Depth to Bedrock

Bedrock outcrops can be mapped through field
observations and may be visible in some aerial photo-
graphs. SCS maps and surficial geology maps can be
used to generaily determine shallow bedrock areas.
Surficial 'geology maps show areas where bedrock is
within 10 feet of the surface; SCS soils maps can be
interpreted to show areas where soil is rocky or where
bedrock is 2 feet or less below the surface. - .

Bedrock close to surface; frequent outcrops

l:] Optimum depth to bedrock conditions for development
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The composite map

Each of the individual resource maps should be drawn
to the same scale on tracing paper or acetate sheets.
Areas where development constraints are greatest should
be shaded, with areas imposing few or no fimitations left
clear. If the maps are then placed on top of each other and
held to a light source, light and dark areas will be visible,
giving an overview of the development opportunities and
limitations imposed by the site’s natural characteristics.
The light and dark areas can be traced to make a
composite or “overlay” map showing optimum develop-
ment sites and areas with moderate and severe
restrictions on development. The most important use of
the composite map is the identification of the specific
types of problems that exist on various parts of the site.
Knowing these problems early in the planning stage
allows the developer to use the characteristics of the site
to his best advantage and avoid the necessity of making
expensive changes later in the planning or construction
processes.

e Critical conditions for
winsid  development

Moderate conditions

E:I Optimum conditions

Scale: 1 inch = 1,000 feet
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The composite map

Development opportunities and constraints

The charts on pages 47 and 49 outline the limitations
imposed by individual resource factors. In the final analy-
sis, however, all of the factors will have to be considered
together. Listed below are the combinations of resource
characteristics that occur most frequently at the site, and
the engineering measures required for development of
areas with those characteristics.

1. Conditions: Bedrock 10 feet or more below surface, ments are complex and expensive, requiring increased

soil percolation probably fast, slope less than 15%,
water table 10 feet or more below surface.

These areas present the best conditions for develop-
ment. Conventional construction methods and design
can be used for buildings and septic systems, and
little or no grading is required for roads and driveways.

. Conditions: Bedrock 10 feet or more below surface,
soil percolation slow, slope less than 15%, high
ground water one to two months per year.

Seasonally high ground water will require special
septic system design, possibly inciuding the use of
curtain drains or fill. Shallow foundations may be
necessary for buildings; basements should be ade-
gquately drained.

. Conditions: Bedrock 10 feet or more below surface,
soil percolation fast or probably fast, slope 15% or
greater, water.table 10 féet or more below surface.

Grading for buildings and roads could cause erosion
problems; proper fill should be used to prevent slump-
ing or-settling of foundations. Restrictions on septic
systems are severe: elaborate leaching field design
and fil may be necessary, and machine operation
may be unsafe.

Conditions: Bedrock 10 feet or more below surface,
soil percolation slow, slope less than 15% high ground
water one to two months per year.

Buildings should be properly drained; shallow founda-
tions may be necessary. Septic system design require-
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leaching field size or leaching galleries to compensate
for siow percolation, and the use of curtain drains or
fill to prevent failure of systems due to seasonally
high ground water.

. Conditions: Bedrock near surface with numerous out-

crops, slope 15% or greater, water table 10 feet or
more below surface.

These areas are unsuitable for septic systems’ and
impose severe restrictions on building foundations,
with blasting, grading and/or fill required.

. Conditions: Bedrock near surface with numerous out-

crops, slopes less than 15%, seasonally high ground
water.

Very. severe restrictions are imposed upon spetic sys-
tems with fill and subsurface drainage systems
probably necessary to prevent failure. Shallow founda-
tions will be necessary for buildings with care taken to
insure that buildings rest on the same material (such
as gravel backfill) throughout to prevent uneven
settling.

. Conditions: Bedrock 10 feet or more below surface,

slope less than 15%, permanently high water table
(wetlands).

Wetlands are unsuitable for septic systems without
extensive excavation, filling and drainage. Restrictions
on buildings are severe, with removal of organic mate-
rial and replacement with clean and compacted fill
necessary. Wetlands permit required.



suggested development plan

Private lots
Open space
Steep slopes

1 Single-family houses
2 Townhouses
3 Walk-up apartments

4 Community center
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The composite map identified portions of the site where
conditions for development are optimum. Buildings and
roads were concentrated in these areas, leaving sensitive
areas such as wetlands and steep slopes largely
undisturbed. This serves the dual purpose of minimizing
environmemal disturbance a